I. Introduction
Natural river sand is expensive due to excessive cost of transportation from natural sources. Also large scale depletion of these resources create environmental concerns. The river sand possesses the problem of acute shortage in many areas; in such situations quarry sand can be an economic alternative to river sand. The concern about the depletion of natural sources and the effect on environment has particularly focused attention on possibility of use of synthetically produced (from waste materials) aggregates as an alternative to naturally occurring materials. It has become difficult to get river sand of consistent quality in terms of grading requirement and limited silt and clay content. It is because we do not have control over the natural process. Quarry sand (manufactured sand), is the by product that get during process of stone crushing by using vertical shaft impactor (VSI) and makes the crushed stone sand particles good enough to be compared shape and surface texture of natural sand and with well-designed screening system. The objectives and scope of present studies are  To study performance of Quarry sand in concrete by partial replacement of Natural sand.  To study performance of Fly Ash in concrete in combination with Quarry sand.  To find the optimum percentage of quarry sand in concrete by partial replacement of natural sand.  To study performance of these concrete under acid attack.
As per G. Balamuruganet, Dr. P. P. Perumal [1] the variation in the strength of concrete when replacing sand by quarry dust from 0% to 100% in steps of 10%. From test results it was found that the maximum compressive strength is obtained only at 50%. The result shows that quarry dust can be utilized in concrete mixtures as a good substitute for natural river sand giving higher strength at 50% replacement. Priyanka A. Jadhav, Dilip K. Kulkarni. [2] in their studies investigated the effect of water cement ratio on fresh and hardened concrete with partial replacement of natural sand by manufactured sand was investigated concrete mix design of M20 grade was investigated as per Indian Standard code. Workability was measured in terms of slump and compaction factor. The concrete exhibits excellent strength with 60% replacement of natural sand.
Dr. A. D. Pofale, Syed Raziuddin Quadri [3] studied about the use of crusher dust at 30%, 40%, 50% and 60% replacement levels, workability of concrete was reduced from 1-6% and compressive strength increased by 5-22%.Among all mixes highest compressive strength was obtained for 40% replacement of sand by crusher dust and hence it can be concluded that sand upto 30-60% can be replaced by crusher dust for economical work. Sreekantan P., George Mathew [4] studied about the influence of presence of higher percentage of fine particles in quarry sand on the mechanical properties of high strength concrete containing fly ash and it is studied that, the higher percentage of fine particles in quarry sand does not affect significantly the engineering properties of high strength concrete when river sand is replaced with 50% quarry sand along with a 25% replacement of cement with fly ash. Krishnamoorthi, G. Mohan kumar [5] investigated the workability and strength characteristics of quarry dust concrete containing 0% to 30% fly ash. Based on results obtained, they concluded that combined use of quarry dust and fly ash improves compressive strength of concrete. Nimitha, Vijayaraghavan, A. S. Wayal [6] in their study replaced river sand by manufactured sand. They have observed that with increasing proportion of manufactured sand up to50 % compressive strength of concrete increase by 5.7% and the results show that concrete become harsh with increase in proportion of manufactured sand. M. Uma, S. Shameembanu [7] examined the suitability of replacing the 30% of Fly Ash and 50% of Artificial Sand for a Concrete of grade M35. They examined strength characteristics such as Compressive Strength for 7days, 28days, 56days of Curing period and durability characteristics such as Acid Attack Test, Acid Durability Factor, Acid Attack Factor for 30days, 60days, 90days, they analysed results and compared with conventional mix. R. S. Deotale, Dr. A. M. Pande [8] studied the behaviour of concrete containing fly ash and quarry sand. The research is carried out in three phases, the first phase sand is replaced by quarry sand with incremental of 25% upto 100% for M25, M30, M35 concrete and determined optimum percentage of replacement at which compressive strength is achieved. They have observed that when natural sand replaced with 50% quarry sand maximum strength is achieved. In the second phase cement is partially replaced with fly ash by 30% and 50%, natural sand is replaced by quarry sand, it has been observed that compressive strength is not much affected as compared to controlled concrete. In third phase fly ash is added at 10%, 20%, 30% it has been observed that compressive strength slightly increase due extra addition of fly ash.
Gradation of aggregates, physical and chemical properties of fly ash play a major role in achieving desired compressive strength, this have also great relevance in water requirements and achieving workability. Thus it is imperative to understand the performance of concrete containing various percentages of these ingredients. This paper summarises the results obtained and relevance of combinations of various concrete ingredients in achieving concrete performance.
Jie Zhang, Chenchen Gong, Lingchao L [9] conclude that an appropriate amount of Mgo is favourable for the optimization of the mineral composition and the presence of Na 2 O And K 2 O,MgO as high as 5% can be introduced into the cement clinker, making it promising for the industrial production of betite-berium calcium sulphoaluminate cement. A MgO 1% to 5% promotes hydration rate which can increase the compressive strength of cement but excessive MgO will lead to negative effect. Since it delay the hydration process N. Smaoui, M. A. Berube, B. Foufnier, B. Bissonnette, B. Durand [10] concluded that addition alkali in form of NAOH Causes significant reduction in compressive, splitting, direct tensile and flexure strengths of concrete at a ages, which is attributed to a more reticular and more porous cement paste, as observed under the SEM; however for the two alkali contents investigated (0.6% and 1.25% Na2Oe by mass of cement) XRD did not show any difference in the nature of hydrates formed. The reduction in strength due to the higher alkali content.
II. Materials Used
Cement : In this study ordinary Portland cement of 43 grade is used conforming to Is 8112-1989 which have specific gravity 3.15 and Normal consistency 32% initial setting time-55 min and final setting 305min Natural Aggregate : Locally available crushed stone conforming to graded aggregate of nominal size 20 mm and 10 mm was used in this experimental work. Its specific gravity was 2.85 Sand : Locally available river sand of grading zone II conforming IS 383 and having fineness modulus 2.73, specific gravity 2.54 and Water absorption 1%. Quarry Sand : Quarry sand was obtained from Siddheshwar quarry, Pachgaon. Plant, Nagpur. Having specific gravity 3.0, Water absorption 2.5% and fineness modulus 2.57. It has rough surface area. In this study, Quarry sand conforming to grading zone-II conforming IS 383 is used as fine aggregate Fly Ash : Fly ash used was obtained from Koradi Power Plant Nagpur. The specific gravity of fly ash was 2.2 Physical properties of Fly Ash: (AS per IS 1727-1967) Water : Potable drinking water was used for making concrete as well as for curing the specimen. Chemical Admixture : A commercial AC-BV-430 super plasticizer was used to maintain the workability of fresh concrete. The dosage of plasticizer was kept constant in mass basis. It was 1%-2% of cement weight.
Chemical Analysis of Concrete Ingredients
Chemical analysis of Fly Ash, Cement, Natural sand and Quarry sand was carried out to understand relevance of major chemicals in achieving performance of concretes containing these ingredients. Details are presented in 
Grading of aggregate
The grading of aggregate coarse to fine has marked effect on the workability. Originally in the theory of combined grading, it was assumed that the voids present in the higher size of the aggregate are filled up by the next lower size of aggregate, and similarly, voids created by the lower size are filled up by one size lower than that particle and so on. It was realised later that the voids created by a particular fraction are too small to accommodate the very next lower size. The next lower size being itself bigger than the size of the voids, it will create what is known as "particle size interference", which prevents the large aggregates compacting to their maximum density. As per IS 383:1970 Clause 4.4, gradation of aggregate is carried out. Details are presented in table 2(a) and 2(b).
For each aggregate used in the mix design is included in a gradation analysis. Aggregates are graded not only to maintain cohesiveness of mix, but also to meet the grading requirement of IS 383-1970. The combined aggregate gradation of concrete with replacement of 0%, 15%, 30%, 45%, 60%, 75%, 90% and 100% of quarry sand with natural sand is carried out to determine the perfect packing. Since various combinations of natural sand, quarry sand and fly ash were tried it was decided to try gradation curve for all Combinations. As percentage of passing through 150 Micron sieve and 600 Micron sieve are essential for desired performance of concrete and they were plotted for combination chosen . Fig 1 (a) to 1(c) indicate percentage passing of selected combination. The combination containing 45% quarry sand and 55% natural sand was specially chosen for further studies the details are shown in Fig 1(e) . From figures 1(a) to 1(c) it can be concluded that reading of combined grading for 45% QS and 55% NS lies nearly at middle of upper limit and lower limits as specified IS 383-1970.
III. Experimentation
The mix proportioning is designed as per the Indian standard recommended method IS 10262-2009.This research is carried out in seven cases, in each different case mix M25, grade concrete with replacement of 15%, 30%, 45%, 60% and 100% of natural sand with quarry sand is carried out to determine the optimum percentage of replacement. And cement is partially replaced by 30% fly ash. and also the effect of extra fly ash is studied by adding it at 10%, 20%, of cement. The effect of water reducer, plasticizer is considered. The different cases, their slumps and compressive strengths are as given table 3. Water absorption of quarry sand is of much concern, more amount of quarry sand is expected to require more water for workability, and this may also affect compressive strength development. Thus it was decided to add fly ash in some mixes to reduce water requirements and increase compressive strength though pozzolanic properties of fly ash. Testing was carried out as per following provisions of relevant IS code. The compressive strength of cubes were measured after 7, 28, 56, 90 days curing as per IS: 516 -1959, the flexural strength of beam were measured at 28 days as per IS: 516-1959 and the split tensile strength of cylinder were measured at 28 days as per IS: 5816 -1999.
IV. Observations Based On Experimentation
To achieve desired properties of concrete containing quarry sand it is essential to carry out chemical analysis, grading of aggregate and workability studies. It is observed that since water absorption of quarry sand is more than that of natural sand, it absorbs more water thus workability of concrete having higher quantity of quarry sand drastically reduces which is seen from Fig. 2(a), 3(a) , 4(a), 5(a) , 6(a) and 7(a). It is also observed that the replacement of cement by fly ash to around 30% compensates the loss of workability. The gradation of finer particles in fine aggregate that is percentage passing through 150 micron and 600 micron is essential for deciding desired quantity of natural sand and quarry sand in Concrete Fig. 1(a) and Fig. 1(b) indicate the reason behind choosing 45% quarry sand and 55% natural sand. The compressive strength result also indicates this combination is achieving higher strengths in all mixes which can be seen from fig. 2(b) to  7(b) . The chemical analysis of quarry sand sample indicate presence of CaO to the tune of 12.3%, indicating that the quarry sand also posses cementious property in development of CSH, resulting in increase in compressive strength. However the chemical composition of quarry sand also indicates higher quantity of Na 2 O.
The higher quantity of MgO may result in gain of compressive strength and hardness to concrete. However it is advisable to check the chemical composition of quarry sand before directly in concrete.
V. Concluding Remark
1) Quarry sand has more water absorption resulting in loss in workability 2) Quarry sand when used with cement replaced by fly ash or additional fly ash it improves workability and compressive strength of concrete. 3) When different proportion of quarry sand and natural sand are to be used in concrete gradation must be done for different combinations. 4) Chemical composition of quarry sand must be checked before direct use as fine aggregate as higher percentage CaO,FeO 3 & Na 2 O may affect performance of concrete. 
